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t . m&m&r-3b v froftm v^^mxmmmm(o 
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[0 0 0 1 ] 

t Ltffflft zmmmttm^m-tz t> <&xh v » # 

tO 0 0 2 J 

©A r u— Ifir J;SS3tir1tADII?i(0|a^^-ii- 
tiS*!^^^ ®^ftt±^li±K:#5:&^*t£«((f bfc 

[0 003] b^b&^60)wm^Jl)££)B^-5<b« 

7fcffii$&-13o@{fcu— if • ±£3gtfcu— ifttfgtti^^o/J^ 

[0 0 04] ^^>Hf*fE»^t LT. !)t^Dg4 6 - 
2 7 9 1 9^$g{r{4. *D«n-rSmr(i^ttt>b<(iffi 

^IE*6$nri^. *7t, WS5 6-6 9 1 9 2^ 
- if v * T Nffe £• IE» b fc»£- ii . ift^^WWJ* 



& » * epbima a* » & jx s si m mmmfr m * n s „ 

[0 0 0 5] 

ro*aa«K-^Pnwjs« & -t « * * f ij/b r- # -5 . => v f * 

[0 0 0 6] 

IHIS:»ftt5fc«>©¥t] _hta*|gB^Wg«){i. T 

i£<nmj$. (l) ~ (14) }r«fc ymrft-rz z btfxz 

(1) &mmk. y£&w.i&i'm&m£.irz,wg m& 

20 (2) ^3fet>L < ttifi*^* 

v^^mxmmmm(omm&&mwmz{&T$itz> 

(3) ttmmt VXT/is* V ^r*tt«?»JIBSr$tr±IE 

(2) ^IE«cO@j{MB^W*4o 

(4) *S*3iJ.t LT7x/- y^flg&^tfifE (2) 

(5) Mi4Hn^ LTT^ JJyH»IB«r*tf±C (2) icfE 
30 «<7>jlffg|E®W. 

(6) mmmbi>x&v ?y9>'mss&£tr±& (2) 

(7) #^t,b< te&mftft&WiiVivm&fttk-FZVo 
mt LT^S:ffl^S±f2 (2) CSEftWHIfelEftW 

(8) ^3ttb<ttiffi#^3tS:»il5lUlftS:*^-t-5ftfe 
Ktb-C«^Srffli>5±IE (2) dlEttoflMMBfttt 

(9) #^7tt>b<ttj£#^-3tSrBiiDlbfl*Sr^-f-^!K) 
40 ftt bT*~3J?^^7 5x^Srfflt^5±flE (2) trfEffico 

(1 0) Hfti>fi¥ttT-fc9^o^b^l,^ffiT'{i?^# 

£^£r_kfB (2) frfB«g«?H[ftlE»«-<s|. 0 

(11) Si^/l?t4T-fc«J^o^b^^^T-fiig^?riJ 

^^$tf±!E (2) f=8Ettroiirifeffi»«-W D 

(12) fmmWtXtb 9 Avo^K U«t ^«Ttt«IS# 

50 5? Kft-a-ttSr^tpiia (2) »c|Btt<7?BitfefiB»*tW. 



(3) 

3 

(13) 3ttW*i: LT^Ky ^x^/uy j /i>j*&m\,*z>± 
IB. (2) «caa«t^B»IB«tt-»o 

(14) 3£«r*fc UTT^^tfSr^v^SilB (2) icfS 

[0 0 0 7] *«n^HffelBftttfta^ft:±fre«3H 
[0 0 0 8] *«M^*5i^T, 3B*#]}&STyu* y ^*g*fe 

sA^eff* b< , mmn tfy^s -^mm -e s> 5 t*« 

Jx^^ffSU^o *38Wi-i3t^T, *«tL<fiiS 
#^*S:»iRb*Sr**-*-*4fcKi: bTfett«:JHi*S t 
*S— 4&«l3&s»blxajStf#* b< , **M£fcb<H:iE 

b< ttiS*^3KSr»iRbllSS:*4i-54bKi: bT# — 

>fbSft** s i*< , <t-&*»^)S£^tt75S*i^t?ff* b< , J£ 
^jS-eff4U\ *«M*-*3l^T, XW^LT^jix 

[0009] ggTii/^^T/^ y 

fntt**^4t><^tfSjjFSbi\, *fc, #£»J|XUIft«:« 
o**fttS:T*f B^ttSr**f S fc^^Sf * bv * 0 50 
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[ooio] «fiB«*atl«ctt, *^ftffi(=*Mtffl4>J8 

*W5ESrift»fc3IS*. 9 a»o$W* bfclrvR 

|gT-{lf^*Si|<D^tt^||^^T^^^^<t b 

[ooii] «T**MS:t^»^»iWi-*o 

3— K — £-^t&, ^/U/frj^r^Atg, ir U / - ry A 

T/uy=£-kt£^Sr3*lf <5*^Tr#& 0 **W(C*3 
^Tffll/^tlS^ bT. *fig*t^i:bT 
tefc, #i];tf;£ S. I. Schlesinger, Photogr. Sci. Eng. , 
18, 387(1974) , T. S. Bal et al, Polymer, 21, 423 

(1980) , 5-158230 *^«^|E«(7? 

*ffl#fFfil4, 069, 055 |B]4,069, 056 
■S§\ 13 Re 27,992^, «fH5p3-140140-g-^>W»i»(r|E<B 
COTV^e^i^, D. C. Necker et al, Macromolecul 
es, 17, 2468(1984). C. S. Wen et al, Teh, Proc. Con 
f. Rad. Curing ASIA, p478Tokyo, Oct (1988), 
1^^4,069,055 1^)4,069,056 ^-^fSfficO^^ r> 
-^^x J. V. Crivello et al, Macromorecules, 10(6), 

1307 (1977), Chem. & Eng. News, Nov. 28, p3l (198 
8), RfflttfMKlM, 143 *S#W^339,049 |Q 
^410,201 ^2-1 50848^, #M^p2-296514-§-(r 

fE%<7)3— ^AiS. J. V. Crivello et al, Polyme 
r J. 17, 73 (1985), J. V. Crivelloet al. J. Org. C 
hem. , 43, 3055 (1978), W. R. Watt et al, J. Polyme 
r Sci., Polymer Chem. Ed., 22, 1789 (1984) , J. V. 

Crivello et al, Polymer Bull., 14, 279 (1985) , 
J. V. Crivello et al, Macromorecules, 14(5) , 1141-* 

(1981) , J. V. Crivello et al, J. Polymer Sci., Pol 
ymer Chem. Ed., 17, 2877 (1979) , gW>H#fF^370, 69 
3 IU3, 902, 114 1^233, 567 [WJ297, 443 
[10297,442 *H#fFfg4, 933, 377 |W]161,811 

IrJ410,201 -g-, (D339, 049 -g-, |f)4, 760, 013 f^j 
4,734,444 132,833,827 fflH*fF*2, 904, 626 
^, |p)3, 604,580 1^13,604,581 ^-(rfSfficO^yU^n 
^^n^, J. V. Crivello et al, Macromorecules, 10 
(6), 1307 (1977), J. V. Crivello etal, J. Polymer 
Sci., Polymer Chem. Ed., 17, 1047 (1979) (rfBitiSc^ 
t C. S. Wen et al, Teh, Proc. Conf. 

Rad. Curing ASIA, p478 Tokyo, Oct (1988) {^fS® (DT 

[0012] **W«C*5V^T, ^7^^fi«(:g 
*bi^ 0 Sfc, Wtc^ig/jr^T^^Ajttti: bTtt4*l» 
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¥5 r l 5 8,2 3 0^&mZWl<Dh<O&folf hft%> 0 & 

*j KSSrw-ri^ttT-. mftmizx 9 ta^ y ^rstt 
#a*7vu# y ^r*tt©w^as^+« r t 

— * T^^r |^-t^>f>f^ • isXrAXj (John Wil 
ey & Sons. Inc. ) |g 3 3 9-3 5 2 Hi-fEfc^ft^^ 

»a[-C*>S„ Sfc, #<&Bg43-28403 #4MR»CfE*Sn 
tl^i^^-oy^yy (1, 2) — isTZs yrx/UTfr 
^»^D7-< Kitlit7h^yy- (1, 2) -v>T 

K—5 o^>f K<bt°o^n-yU-7t 20 
h>»lllt^^f/K *H#fFfg3,046, 120 ^joit^ 

l^]^3,i88,2io ^-(viiEgc$ixTt/^-<vy>y 
(1, 2) -^ryK^*y8^P5>f KStllt7 
h^r/y- (1, 2) -yTy Y- 5 - *J\s*ls$fc? a 

[0013] £^1^:7 h*V>— (1, 2) -*?7*J 
K-4-^*y»^P7>f K£ 7x/ — yU/^y^J^T^ 

^C9^;*-7VK t7h^/y- (1, 2) -i/7y K- 30 
4 -^yi^:/^ n^-Y Yt t° a #a — yu- Tir h 

^*«S*t*P&iX-Ct^ 0 M;fctf«fWIB847-5303-9\ 4# 
^BS48-63802 #HPg48-63803 ^ 4#P?flBg48-96 
575 #HPg49-38701 #§fiBg48- 13354 ^ ft 
4£Bg41-11222-§\ #<&Bg45-9610-^ #<&Bg49- 17481 

-S\ *S#f^^2, 797, 213 fW) ^3, 454, 400 p) 
113,544,323 |WJ^3, 573, 917 PJ|?3, 674, 495 
5\ P)S?3, 785, 825 ^ ^H«rfF*l, 227, 602 RlJfS 40 
1,251,345 -)§\ 1*1^1,267,005 ^\ PJ^l, 329, 888 ^ 
1^)^1,330,932 ^ K^#fFjg854,890 **i?<Z>#9§ • 

3BW-e«fflSixS o-^/yy^y" KflS^tt<Z>iS»n*tt 
ff^l<lii)tttMMS^i:*fl, 1-5011 
%. I(:^L<(j;5-3 0ti% *Mc#£U<ttl 
0-3 0lf%o«it*fc5 o n4x5>^ft-&*tt#— -e 
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[0014] t=i>A*^tyfcLtn 

^v 7 ^ ^sMty hU>f y7 P nt>t7^U> 

^yi/^Vg^ 5 — =- h n — o — h^^^-XyUTfc^gg^ 5 
-*/u*1J-y ^vug^ 2, 5 -^^^/i^Oif^^yUAK 
Vgfe, 2, 4, 6 - h y yf ^yU^^if V;*yU*>^ 2 
— ~ H n^<>ir ^^yUTft >g§, 3 — ^ o n ^<>ir >;*yu 

3 n^e-<>if>'^/U7^>^ > 2-^/u^-n 
$7!) /is-)-?* i/>^yu^>^ Yf^^^ls^tis^jv 

1 —J- 7 /u- 5 --XyU/fc^gfc, 2-^h=¥ 
> — 4 — t Kp — 5 — ^y/^yl/- ^<>-ir :/^yU/ft 

pt>t7^ i/y7/^>|^>2, 5 - is* ^yu^v-t? 

>-*;U7fr is^co r<b# T >\s*r)V35%fe?.>\,ifr 

XhZ> Q o -*cs> is^JTis Yi\&fa\£ft<D*ftW<omm 

M<ommM\t. ff*L-<lli-5 0ii% 

< f*5 — 3 Ofi£%. #C^l< Jil 0 — 3 011% 

-e#>5o **w<!oasAo»]fcjte#»itt, — a — ■ 

[0 0 15] *«Ki:*5^t, 3tSr»JRLJRS:*^i-5 
^ (c. i. ) r*tfMMMKj (0*jfi»ft« 

1977-^fij) , ^mmmPt^mm^i (cm 

CUJK. 1 9 8 6¥H) , rppJ8!]>f ^d^s^j CMCHB 
BE, 1 9 8 4^f»J) ^IB«fe$ix-rv^5jR<s|.^fiJffi"C# 

[0016] mn<ommt u-c». »&m 

^-u^^feffl^, ^feMS, 3?feM£K 

»fe»£h ^feM». ^7tM*4, ^JR»ffl». -t<E>fl&, 

ryv-^rM, i^ryifi ^u~hry 

7y>», ^huymn, =hD«», 
«yfeM», MltUH^. ^^>7'7y^« T - 

[0017] nne>«»tt*ffi«ias:ii-r(cfflv^-ct>J: 
■yy >ifm^tf*is\\L^m. tfv^y^T*—hm) 

rai»J>f (CMCtliKg. 1 9 8 4¥ffl isj; 

c> v r**ff^*4^fflS«J (CMCtBJi^ 1 9 8 6¥fl) 
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[ 0 .0 1 8 ] MPt<0&&{± 0 . 0 1 . n m — 1 0 ft m(Dm 
B:fc5I.tWSU<^ o. 05/im-l/im©«| 

ir&sr. b< „ #i:o. ljim-i/tm ' 

— b< 4: It 

o^K^/K ^Vtho>, 3;£n— /U^yU, ^PJE^ — 
(CMCttiKg. 1 9 8 6¥fl) ^IB**Sfc5. 

[0019] mnt it«, mflEofe»*3«twxiR (« 
=.*A»*h i/T=-zs 20 

!feJ|5|-*ir<o!te»*s*Jffeix5o **W*w*5^t, ^tL^> 

i^T-^fUffltrig-rs jStMSKff* bl\ 
[0 02 0] t>L<ttiS*^*S:» 
Ki"2»02|s|.fc ttli*-#>^5 y AH* £> ft 

UTWt0y*.tfWMHB5 8- 1 2 5 2 4 6^ #BSBg5 9 
~8 4 3 5 6f, #Pf|flg 5 9-2 0 2 8 2 9^ #F?iBg 
6 0- 7 8 7 8 7*^trffi*£ftT^5^T^;x^J^ 30 
¥f?m% 5 8- 1 7 3 6 9 6^ #^Bg 58-18169 
0*. #P^BS5 8- 1 9 4 5 9 5 *^f:ifEgc £ftTl ^ 
^^JfeJpK #5BBg5 8-1 1 2 7 9 3*, #B8BS5 8 
-224793*. mm$& 59-48187*. #HHBg 
59-73996*. «H»BB 6 0 - 5 2 9 4 0 -J§\ #BH 
BB 60-6374 4*«KfBtt£ft"0*5-J-:7 h^r/y 
»*k «fBBBB5 8- 1 1 2 7 9 2#*fclB*3ftTlr* 

a^^yy y ^s#ff4 3 4, 8 7 5tEt 

[0 0 2 1 ] Jbfl-ibT*|B#ffJ(S5, 15 6, 40 

9 3 8*f2«(7)fi^KiR*^Jt»iS^t^n, * 

fe, *h*itjr3, 8 8 i, 9 2 4mm.<om.^^tL 

7D-y^yy (^) tfyy^ig. #dPS5 7-l 
4 2 6 4 5* (*H^ffS?4, 3 2 7, 1 6 9 *) IB* 
CO h y ^V^TfcTy y ->Ajb&, #HfjBg5 8- 1 8 1 0 
51*. (358-220143*. (359-41363 
*. (r)5 9-8 4 2 4 8*. (359-84249*. (3 
59-146063*. ^15 9- 1 4 6 0 6 1 *(rfS*c 
Sftt^S t°y y #PBB5 9-2161 

4 6*|E«c<0^>T^Vfe^, *H#flFS?4, 2 8 3, 4 50 
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7 5*{rfB®(7)-<>^^^>^^t: o y y 
±P5-13514*. [^5- 1 9 7 0 2^ii:i/T$ 

tbTt^stry y ^ ^it^mtrnz^ k^i^ixSo 

[0 0 2 2] Sfc, LTWKjffS LV^»J^«t b 

T*H4#fF3l4, 7 5 6, 9 9 3^«t{:S 
(I) . (II) fcUTE<R*ixTi^jff*^!»iteJft»S: 

*i*«fl6*^fflJ&^»L0- 0 1- 5 011% ff* 
b<i20. 1-1011% ^I^tfJKIj: 
0. 5-1 0li%, *»^iRfi:ff* l<|±3. 1 

-e*S 0 IfHK(iM«Di^0. 0lli%* 
j«T*fc*t«A3&Sfi< ^fc5 0 5 <t 

b< tt»RfclS*»JBttlBI— <o*ds»* bi^. 

[0 0 2 3] **Wtwffi^blx-53B#3Wfc LTIi*^» 
^oryu# y * "r*tt<z>»JB3&s»* bv * c - cottK^-W 

jgfc br^Tfsy *9 vi?mm*mfz> ^ t s 0 

ytofc/u.ATyU'r t: K«Mg, p-^ l//-;^/l/A7;l/f 
t: K«tflg, o-^uy-/^;UA7/i/f t K«tflg, m- 

(m- p -, o -|/:lim-/p-, 
m-/o- ? o-/p-I^^fllT*ti^) 
/VAT/uft K»/fgft4f<^^ u;/— yU/fcyUATyi^fc: K 

m%mh»&\zmi<^b*i, 7x / , -;u/^y/^u ( m 

— , p — , o — ^ 7rJ± m — / p — , m— / o— , o — / 
p -^o^-r^Trt> ctiO ft^*/UA7/U7t KWJIB 
^. »^b<. #{C#^Bg61-217034*^$g{r|B^$ix 
Tl^7xy-/«^ffS bt\ tfc7xy — yu^ 

Vffct: Kn^ry/^f Uy, #MBg5l-34711 *<£$RK:[^ 

y^5R»/[g, #^¥2 -866 *(wfB«C0^yU^^r ^ K 

asr^-rar^ yyu*»jjg^ i>u^^»^»/ig^ a 
5 0 *j\s*>t^ hS&m-tzT? y yu*»/ig^»«c» 

^bi\ r> i^^vS^WUgi: ITU, #SBBg6 3- 1 2 
4047*. 1^63-261350*. 136 3-2 8 7 
942*. (1163-287943*. HJ63-2879 
44*. 1363-287946*. [363-28794 
7*. 1363-287948*. [363-287949 
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-§\ !&m¥- h- 1 3 4 3 5 4^ f^Jl-255854-^ 

1^5 0 0-2 0 0, OOOTMWt/J^OO- 
6 0, 0 0 0<7>fc ^^-STy^ypT^tt 

9fiffl;%, fftl<{j;10-9 0li% #(c»^b< 

fi2 o — 8 0&&%<nm))umxmi<*briz> o t^xd*! 

»»<OiB^tt3dS»ftb, Sfc, 9 9lt%S:M-5^ 
[0 0 2 4] *«W^#^a«*tta**t2:tt3E^iM! 

i£ x y -y^y^T^f fc K*gM§<5^/«£#£§Sf 

» 3 - 8 (oT^/^m^m^M t vxm-r^ y^j — /u 

fF*4, lis, 128 #WiW»lwE«$ixrv^**7*^ 

7 h y fc K a &t7k 7 ^ A'BSL Kn&Szk:?^ 
/Uit. 3, 6 K^-=3ri>- A 4 — r h5t KnfcSTk 

■fc, «zKt 0 oy y hK#^aM£JflT-# 

So 7x/^i^ttlt fc^^y-yUA, p 
Fn7x;-/K p-xhary7xy-;K 2, 4, 
4' - h y fc Ko ^y^7xy > v 2, 3, 4~h 
y fc Ko^'> / <>/7xy V v 4 — fc Kd ^rv"<y/7 
^.y 4, 4 7 , 4* — h!i t KD^ri/hli 
* 4, 4 7 , 3 77 , 4" -7 fc Kn^ry- 

3, 5, 3' , 5' -7h7^f^F!l7x^u^^y 
ft^s*fffetb* 0 35 WWftStkbTW:, #H3Bg60 

-88942 ^ ^^^2 -96755 -S^fSfc fKEft $ ttT 
^7^>ii, Tvi^yuBfcS 

£B4i?as*>9, A»Wl:f^, p - hyi^v^yu*:/^ 
K-r ->/u-<>-^>^/i^7^ vgg?, p— v^^^^j^y <i > 

yv^^^yK !i^y7x^;K £IS 
«L ^77^;* T^fc'^gL p-hA-f/Ugg, 3, 
4-^'y h3rv^&#BL ^^/^> 7l/7^/* 4 
->>^ n-.^rir>- 1 , 2-fx#/U7KV$^ j.yU#BL 

*«^*^^3tttM^*^^^^fiJ^{i, 0. 0 5-2 
0 IX, «t9ffSKtt0.1-15ll 

%, ^ffSKIiO. 1-1 Ofifl[%T*feSo 
[0 0 2 5] ^PJ^jo^S^TtttM^^^ 
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Bg62 - 25 1 ¥ 3 - 2085 1 4^ $B (C RBtt $ 
*LTlr*« <t 5*#>f *>Wfl6Stt*L #P?flBg59- 121044 
#IM¥4 -13149 #^«^|B«c$4xT^5«t 0 

K yyufc'^V^ey /<yu^7— K yynf^ > h y ;r u 
— K y >^y y^y ir y k\ ^y^-^>>^.^u 

yy ziyu7x=./u^.— r/u^^ff <b*i5 0 P*n®Stt£»J 
10 <OA*£0»J£ LTte. TA^US* (T^y^^-/U) ^Jjy 
V, 7/^;u^ y 7 yu^ j| y yS»« % 2-T 

yU^r/l/— N — iy^7-/U— N— fc Ko^ryxfyu 
^y^^A^-fy^N-7 h 77y^-N, N 
— (Miff. iSn p n£T^— yvK, I-ii 

ct VMtt*ffig*t»]<o«*ttiiaj«» * d £ * 5 S'J^ « , 

0.05-151t%*ffSU, J:9$f*lXttO. 1 — 

n&m&it&ixmk Lt#(f s^ t^T-ftSo ^^{^ 

fl, ^&|BS50- 36209 -g-, lR)53-8128-g-0#^$R{C|E«c 
$tlTl/^ o--7-7 h^/y^ry K-4-^/u^>g| 
/No^Kt*lD»j*tt*«!fe»<Oj|fl^ii:^ WHBB53- 

36223 fW}54 — 74728 [^60-3626^, 1^)61 — 1437 

48-^, 1^61-151644^*5^0^^63—58440 -5§-<D#<&$gKl 

[0 0 2 6] Bfffc£>»fe»|fc LTii, *ET3*^lft«*tt* 

— #101, ^-Tyu^^a — # 103, ^yUtfy^ # 
3 12, t-Yyu^y-yBG, t^^yu-BOS, 
40 ^^-#6 0 3, t^y^^^BY, t-fyU7 7 
yyBS, t^f^77yn- 5 0 5 (WitliiyF 

ft^xn (») Si) , tr^ M)7f a 7^- ^y^ 

?;M>ftl/!/ h (C I 4 2 5 5 5) , y ^-/U/n^^-u 
yh (CI42535) , rc^/ux^^u^ u—y 

(CI 1 4 5 1 7 0B) , V7^^ h^y-y 
(C I 4 2 0 0 0) , ^fl/y^- (C I 5 2 0 1 
5) ^^W§-^^§ 0 £7C, #ffiBg62-2932 

oJb»tt, flS*tt«fi»|*^H»^^»b, o. o i-i o 

50 fiS%, #£L<teO. l-3Sffl%C0fiJ^T^7fe14ffij^ 
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• ^ SBSD-fc « w t * "C * « . JE iz&m W <p 

c . mm<D^&&*$ & tts--t s it $> \z 

5vK 7^/*yX^y /K :7^yu 

[0 0 2 7] #*W<7>MteKftm*tt* »#±lB#/fc# 10 

3^/1"^ f*>\ y^y— yK zc^y— yU^ ^o^y.- 

,K if i/ y ^ y n - /i/^ y ^ f yux-f/u, 1 — y h 

^ry-2~7 P PAV-/K 2— y h ^ yxf/l/7tr- 
v^^^ fLS^^/K ?LH8^?vK N, N-^y^yi- 

tt. »SKIil-50tl%T'Wo *fc»*. ft* 
i^<7)yjS^^5ri^t#5^\ Witf, — 

f b-T S fc *6 ®Stt^lJ . X. Ji #Bfl Bg62 - 1 70950-^ 
0. 0 l-lIi%$^Wtl<liO. 0 5-0. 5fifi% 

T'fcso 

[0 0 2 8] LTtt, ^« 40 

flS$M?>^n — /Kyxf i/yfU7^l/-h, ^yx 

f^, TKy^f u> % ^yypt^y, tfyx— ^ 
— k ^y t^/urt^^) % ±E*>r 

7U^h, tKHltJnfcft, tl<tt/*7^ 50 



«Njfl*F7-2 8 5 2 7 5 

12 

i^tig^Tyu^^AJi, i&T/u^£ AT-fcS#, ^ 

\*^btl&T/\s%~V J^IRtDW-Wttk^Q. 1 mm— 0. 6 mm 
b< flO. 1 5mm— 0. 4 mm, »«rff* b< ^0. 
2mm— 0. 3mni"C:-fc^ 0 

[0 0 2 9] Tyu^^-y^S^a^t-^^^AZ:^. gf? 
ffifb-r^yj^, tl«Mb*6?»c*Di5Sr**P3|Bffiit:-r5*jfe 

yjS^fc^o *3t, #BBBS54-63902 tl:W*ShT^ 
So w^^l^ffiffi^ft^ix/cTyu^^^ Afiti, 

[0030] »«Kft<o*aa*#ttffi t * s «t 0 

«^i-8 0li%i$, «aii5-7 0t, CifE 
®ft 5 — 60 A/dm 2 , «JE 1—1 0 0 V , fl:*?^Bfl 1 



13 

[5)^3,181,461 ^3,280,734 ±1/^3, 902, 
734 ^»£BB*£;h/O^S J: lt£TJ\o* V ^JRv^y <Jr— h 

IStlSMfc li«A?*Q»S $ tl 5 o Wll- W^BB36-2206 
3 ^<&m^M^£nX\,^7 v\\Li>J\s^l/-mt> ]) r>ix*5 
J: L> tf *S#f^3, 276,868 [^3^4,153,461 POgl 
4,689,272 BB^* $ tlX ^ 6 «t 5#tf*y fcT—yM^sfc 

[0 0 3 1 ] #*W*>M*E«^**te. 3t«f*-h^*^ 

T/u^u*^*>^ ^y irntf;;**;/^ 

yfr X 7^ £ O^f 1 S?3fc * sfc >*gfe& if<0^rffi| ^ ;* 

o*^y *B*x7'{>mfti!(ommftx7<< ^y 

t> J:v\, 

yK ^yUrc^VP-jr h ^ft ^ fc b < tt-tft b 

(10. 0 1— 2 0fi*%, b< fiO. 0 5~5ti%t 

fcf9, *i*jftaEtt2 0 — 9 0°C, ff4L<tt25-50 

•c-cfco, ttar^mao. 1^205), »*b<»2» 

& y i/&tii if <£>BH4««tt: «t 9 pH 1 - 1 2 tDfSfflicIl 



.(8) #^5p 7 -2 8 5 2 7 5 

14 

MMcommMte. 2-2 0 0mg/ni 2 ^igiST'fc^ » 
SL<|j:5~100nig/m 2 "Cfc5 0 -bE<0«9B*)&S 2 

*fc, 2 0 0mg/m 2 ± 9 < TfcH«-e*)5 0 

[0033] *««<o*^s**tt*arii«ijjio* 
tta^fcas-efrSo A#»f-tt«fl«BB5o-i25805-s-, » 

^0g57-6582-^- > [^61-28986 ^(^^fBfrfBgt £ ;ft,T 
10 N«SrK*tS*ffi, #<£Bg62-62337 # 

*&Stt 100/i raKTWS b < , <t 9 bl ^$Effl fc 

»*b<ftt\ "^y hIOi«(i5-2 0 Omg/m 2 
b< , b< [220—15 0mg/m 2 "Cfe 

20 9, rtb<t v t>'h$\<^kmmm*<D&xfr^. b< 

^ K7V^ ^-ir/y7y7 p , ^^/U7^y, ^7 — aK 

^) t^ffi^tL^o \s — if — — k bTfi^-y • 
^^-^i/— if— . r/u^^u— if— , ^^hyu-f 
30 — . ^y tyJ* • # 9 A if— . Kr 

if, if^^jff^ bv^o 

[0 0 3 4] *«W^Bf«E»fl-W<!0*lfe»*3 <tt>*«3£ 

■c#5o Witthyi?^ i^^y-yA, ^3 

y>^hy^^. f^^y-?^. ^t^^^a, ^2 

40 hy^A, i^j^y^A. iut>^^^^ x {5?>^-t-hy 

yy^yur^y, Mi^fy^T^y, ^-y^^yi-T 
^ i/^^/^T^^. hyx^^r^: y, ^/yyy 
pt>r^y, ^yyptvur^y, hHy/ot 0 

yi-T^>, n -y^/UT ^ ^yx^/-;U7^y x 
i/^^y— yi^r^^. h y y — yur ^ ^ey^ry 
7 p D/V-;u7^y, ^yya/V^7;y, 
50 i/^^y xf-uyy'7^ y, t°y v>v/^ k<o^wr 



(9) ^?7- 2 8 5 2 7 5 

15 16 

<.tt2a£JL±S:ft*-&fc*"C^^e>4x4o ^ixbcOT/u Xtey >^&t>*/X«^A§|# bTWbttfcqiJjgEpJB'JKR 

•*«).rt»t?*aiWbS*SiO a fcT/u;*?y& >WTftfetL5. r©i5 4i*f4, W*.HT*^5p 2-13 

JgSMt* M 2 o^Jt*4:»fiejcJ:oTaffett^W«}5S^rfiE 293 ^«^E*S*tTt^a«t 5i»*ttS:^»H« 

fc45fcft"e*9, CTxfcf, #PBg54-62004 ^$B, SBK^frU ^<£>* £3rJ&<Z>B*BBtt« bfcCO %JC*jJfc-r 

*^BB57-7427-S-«CE(fe$*LT^5«t 5*TyU* JJ 6 r t J: 9 ff ft 5 4#fff|ijZ59-l748 

[0 0 3 5] 5EJ-e»afft«S:ffiv^Taife-ra4fr&^ 10 -T^*Lfcffitt^^ 

Sr^fftSJJrjD^Sr fcK iot, ftWBBSMfc* >^ "l 3 ^ [0 0 3 7] K±<z? J: 5 UTW&ttfcsp^^gijjjgiigf 

^ftffi 5 #ft< . M^PSM^#5: Hie ± 9 ^JBJBflstf AS:»ffi Lfctf>*>* PPftlXStefSr-f- 

iWT^Ii^Cta^^^Iffitt^t 2518-§\ (^355-28062 #fff)BS62-31859 -5§-, [5061- 

#*5fl«:8yjfl-C#5o ff* bi\fcffigt£3K4: LTtt. T 159655#<o#^a^IE*6$^Ti^S J: 5 ftfiffift^A&a 

»Ws*>ff fe*t5o H(-m«iK*J:0«*»S^tt5^»(r:iC 20 fr&tttcxtf^it^B&mmzx* ¥-¥K?P%m±\zm.lfi 

mmtz ¥<owm&<o-r v y # y ^j^^cojStc ^flrt-sifrife^ ^»^-^-^^^M^ft^^ii^$ 

T^^Ttf^mffimmifc&^fr^mmikmx-m o. 8 g /m 2 (kjisa) ^igs-^*>5 0 ss^^m 

[0036] SiKK * Higyniff-ettWKg^Jli^a 30 0 0) te¥xm^tom£tiz> 0 -o*&^inHfejasx 

i^n-cv^o r.(^g»3g«ffitfL — «^aflfeffli:*Ai 1 8 0 ~ 3 0 o^commx 1 - 2 0&<Dmm&&& b 

V-x^u— SHI^bftO, Kitar^^PPWJKRSrTK^trllR 3gS, 7K£fc. #A§l#ft 4TOfS*J: 9fTftfo*L"0*5#i 

i£Lftrise>. y$>y p xi&^±tffc&famwi&^y p i'—/ l^lrtr irtf*T?£ aa s 7K*tt*5HMt^4&3^$^r 

xM^pfctftittaft&its t^Tfc^o * ^s»ffi»^ttffi$n^ii^jcr±^3i*ft^^fc^> 

fc««*^«*[HWc« DTtM^ffiX L4J5S5)ft 40 [0 0 3 8] 

-<>-vvi^^ y y^^*S-&fr 1. 

(^e/Uit 7 2:2 8, 7 ^) 

y^D/N^rf yy 1. 6SSgf5 

^ F^y/o t°yUTir^— h 3. 8fiftg(5 

[0 0 3 9] WfBfiait^cfc€)ffl^S:^^^e-X^ 50 J: 9 1 0»H»»L*-JK^^7y^»»iS!S:»t o /? 



(10) 



#i¥7-2 8 5 2 7 5 



17 



18 



£ 0„ 3 OmmcDTVU^^Ajg (fi-f 1 0 5 0) §: h 

hoo^ >^(^/>^^. b^-T^mM^m^^com 

2 5%zKSHt:^ h y ^^zK^^9#P^gffiUT^ >^ 
>^^tTWKi5fem, li:2%HN0 3 {:2 O&f^rfftL 

3g/m 2 -efoo7t 0 &^r<7>;|g2r 7%H 2 S0 4 Sr^ 
«¥fSt ttt^l 5 A/ dm 2 T;'3 g/m 2 coS^ 

^?AWcTfSTM9^£M^U 8 0°C, 3 0»R* 

■J- 7 h^r/ 1 , 2-v^7y K— 5 -^/u^^yu^ o y K£ 

(*a^fFm3, 6 3 5, 7 o 9-^njn«isib0yi 

* : /<^Jfc=6 : 4. ii^^rll 8 0 0, 
*RJ& 9 \y 0 . 5 %^W) 

■J- 7 h=*r/ ^— 1 , 2-y7y K— 4 — dJJK 

4— (p-N, N— tr* (xh^i/^y^-^^f/i/) — 
7^/7x^yU) -2, 6 - tr* (h^DD^f/U) - 
s - h !i 7y > 

4- (p-N- (p-t Kndry^yyV/l,) T ^ 7 — 
^^^/U) -2, 6 - tf (hi/^np^f/u) - 

s - v y t*j> 

miE^— vtftl&m 

^ fyl/7^3^ 
[0 04 2] »&Hfc#^ffl«3^3|E|jR^JHJjR^jjRgBttj 
*2W«riWH5UfcYAGU— 1^-e»3febfc«, S±^Jt 
^^yu^ (tfc) S55lft$U DP-4 (1:8), 
$FR-3 (1 : 7) SrttiiA/ffgtli5fft«S:iiUT«!. 

(1:1) T'KgffiSrfeSU. 1 BifcBfg, WrMO 
[0 04 3] lttt« 1 

ISlfiMllJ:*5^t, t7h*/y-i, 2-v>T> f K- 
5-^vWft-vU^ny K£ fc Q u #n— yu-Tir h v«tflg 
^^XTvUffc^ h^r/ 1 , 2-y7y 

K— 4 -*ju^zl.,\s? u y K£E&v ^fc*fettlRl«^ IT^ 



**bfc 0 »«ilil0mg/m s 
[0 0 4 0] (Tii9S£) 

0 -T^-V 0. 1 g 

~7 yu^yu^^^ 0. 05 g 

^ ^ 7 /U* 4 0 g 

^7K 6 0 g 

M(w^<^Tyu^^^AlS{CTf5^7tffiSr^b, 100 

*^^0Sfl:fi2. 0 g/m 2 -C<fco7c 0 
[0041] 



0.90 g 



2.00 g 



0. 02 
0. 01 
0. 05 



0.02 g 



0.02 g 



0.03 g 

1-02 g 

0.06 g 

20 g 

7 g 



[0044] mmm 2 

i?$ 0. 3 0 mm(7)7^^ Mfr^-I--! d >77 
4 0 0 y ^v^co^ N><7)*Sgfflfi££/Ht^<£>*ffi 
Sr«J>B3fc-Cbfc«L «t<*-ei*ifrbfc 0 1 0%*Sftt 
h y ^-Mc 7 0tt*6 O&KSSUtiyf^^Lfc 
Slc*-?zK8lc«2 0%HNO 3 -C + fnJSfei^. 7K#fcb 
/c 0 rix£rV A =l2. 7 Vtf>*f*T^:EffiSa>3£#jft 
««SESrffit^T l %W»7K*»4 , -ei 60^oy/d 

m 2 o»«B»««*^«iMffifb4aas:fTofc 0 *<o* 

ffi*B$*fflJ^Lfci:^6 % 0. 6 m (Ra^) "Cfco 
/Co t>^od^T3 0%(7)H 2 SO« **a£*U:jftj»L 



(11) #»7-2 8 5 2 7 5 

19 20 
5 5 f °CT'2 5iP B 1f^vs/hUcS, 2 0%H 2 SO*tK **Hfcffc3;h,fcT/V $ ~ $ AtiL±\zmfti U 10 0tT2 

/m 2 i:4SJ:pi:||ttSMtLfc 0 2 . 5 g/m 2 -c*>ofc 0 

[0 0 4 5] &KTiEJ8#«£flMttU r.o«jt«S:H* [0 0 4 6] 

t7 h^r/y-L 2 - y7 y K- 5 o Ji K<b 0.45 g 

(#H4#?FSI3, 6 3 5, 7 0 9^»tiWjlC 

4, 4' - ^'7 x xyuy ^ V y y 7^- h ^ 2 , 2- 0.30 g 

tr* (t Kp^y^f/u) tr^^J; 

y ry > (#^Bg 63-124047 -g-fiftltt'g'tiKffil 1 K 

^ I//- yu^yu^TA^t: K-/ ^7^^WI 0.80 g 

2 - ( p — * V dry7x^;U) — 4 , 6 — fcf;* (M^dd 0. 02 g 

*^vu) - s - h y Tv^ 

y*--f yu:7yu— # 6 0 3 0.01 g 

flfrfs^;— tKv^^ y tftWflk 0.62 g 

^7r^F-177 (*H*-f^^t*X* <«e) «L 0.06 g 

7y*3RffffifiH4JW) 10 g 

^ \/>*J9 a y k 10 g 

[0 0 4 7] »&nfc*^ffl«^¥KEW«JK*rSRffia *¥JKHi»lliRSrfpj«bfco «M2 £ W«te>«r*, 
» 2 Wl:PBi LfcY AG i/-f "CBJltt, DP- 4 (ffi iS:ft Lfc i r 5ittSiS i lo/>ft v 

2 5tl:«^t6 0#Hj|»a*tt o f#k*itf:¥JKEP ^MMlTof^r^, flfi»JxofcSP|]|i!l«35Sfo 

<Z»T V^rJCT±««lwB3*J bfeo Bf«MB<OB^tt35S Jij^S [0 04 9] mMM 3 

ofc|g* % *»HlJBfltfc»tt6 5, 0 0 0*Jfct?*>9H«H4 30 Jgffiffil 2 "Cffiffl bfc. WffiiMLStLfcT/vS =■ *-ME_b 
«rtf4xfct^-e*ofc 0 KTflBrtbtettSrttfcU 1 0 0tT2^£itt^ 

[0 04 8] Jt^W2 tt¥K6H«SiJ)SSrf^J*b3t 0 :©it©Mil4RJMI 

Sl$&0iJ 2 {£:JoV ^~C\ t7 h^r/y-l, 2-v?T^K- "C 2 . 5 g /m 2 Xr&o 7t Q 

Kdr b°o^o— /u-rir Nyiflg [0 0 5 0] 

t7h*yy-l, 2-y7yK-5-^W^/^Dy Kd: 0.45 g 
t'o^fp- yu— r-fe blsffif&b<D=~* J rji'ikm 
(*H#fFfg3 ? 6 3 5, 7 0 9 5-01*0ftXlfc0| 1 

N- (p-7^ y^yU7^^;U7x^;u) ^ ^ ^ ]) yUT ^ K 1.10 g 

t * $ ? y ^vK£>*fi-&fls: 
(3-ay/^fFl3 3 0, 2 3 9 (A 2 ) ^^BftCO 

2- (p— h^^>7^^/b) -4, 6-tT\x ( h y ^ n a 0. 02 g 

^ ?vu) — s — h y T v>> 

^;l/7>-# 6 0 3 0.01 g 

(t5 ^> Mt¥l* (ft) «) 

SfrfSy^ — ^>7'7y 0.62 g 

^7 7 ^F-177 (*0*>f >*ft^X36 (tt) SL 0.06 g 



(12) 



4#M¥7 - 2 8 5 2 7 5 



21 

y ^vl^3vl"{r > 
y ^/Hr n y/uy 

*2W^iW!LfcYAG^— Sf-CHjtU DP-4 (j& 
n D n£ :W±^M7^^J» (#0 CI) ©8«F*R*»*T? 

oitmst. i^^^ffl^WWeo, ooo 

tt. UV>r>*ttfflB*^fflSMtt*3 0, 0 0 0tfcfc## 
KftftjfcBJMttSr L<£> Lfc 0 
[0 0 5 2] HJS^J 4 
J¥£0. 24mmC0JIS A 1 0 5 07^;^^ 
¥*&&a#ll2 1 h^t StT 

it 0 l 0%7KSMk^- h y ^^7K*fStr 5 0°C-<? l o#RB 
»»LTx;yfy^L/c^ «*7?*ft«2 0%HNO 

T"CiEKjft^2flE#»««*S:ffi^^T 1%HN0 3 



22 



10 
10 



6./x (Ra*^) T*fcofc 0 3I^I^T3 0%(OH 2 S 
@L 2 0%H 2 S0 4 taS2A/dm 2 

10 ffi^*ffilcTIEjB^<DT»9KSra*b, 8 0°C, 3 0 
fMHJI&RLfc. tt««^«fl|*tt3 0mg/m 2 Tfco 
fc. 

[0 0 5 3] (Tt«) 

/^^vU^^Jfc^Sfe 0. 

/3 - r ^ ^ ^ 0. 

y ^ y — ;u 4 0 g 

*EtK 6 0 g 

Si--^T/u^^r>^^^TfE^3t^^rM^TL, 100 
20 rT-2^P^^^LT^^S^tt¥/igWJSyjS^#fc 0 
«fc«S>Mkttl. 5g/m 2 t*ofc 0 
[0 0 5 4] 



1 g 
1 g 
1 5 g 



(y ^ : '<9lk=6 : 4, lifWtl 10 0, 

2, 5-^:7 h=^>- 4 -^e/u* y y -^t>yjy^^ 

4- (p-N, N— fcT* h^i^/u^^A-y 5vi-) - 
T^y^^^y^) -2, 6 -If;* (hy^pa^f/W) - 
s - h D T*Jls 

/U^/u— #603 

(^B^yWli (*) 88, 



2. 00 



0.29 g 



*tf?Tl?9F— 177 
:7y**JH6SH4*!l) 

1 — y h^v'-2-7 p D/V-/U 
[0 0 5 5] ^(D^ir UT»^U$iXfc«3t«^±^»^ 
61-28986 ^«HJfc0J 1 iC|E*C0^Si^S<5 

v^t, (y ^/uy ^ y u— h/^^/^r^ y h/ 

7^!)/*y-y=6 8/2 0/1 2) <£>*®-&ftzkig 
fcYAGU-t^S*t, DP-4 (SpM : 

eo&fllWStifc, »:^s±^Jt7>r/i'A («) M 



0. 05 
0. 02 



0. 01 
0. 01 

0. 62 
0. 02 



50 



15 g 
10 g 

7>f /U-fc (ft) S/^y^gtBP - 1 3 0 0T-26 

o l ct?7^inijDjiMa ! aufco is^ftitfc«, w±^m-7 

(W) «^AGU-7S:*T*2«Jc*3RLft:jB[T* 
[0 0 5 6] HJftffl 5 



(13) 



fS¥7-2 8 5 2 7 5 



23 



24 



2, 6-^- t -:/^vU-4- { 5 ~ (2, 6-^- 

t - y^- 4 H-^^-t°7 y- 4 -- f y fV) - 

^09-1, ftt°!i!J^A 



0.01422 g 



t 1 h7 7;utn^i/- h 
(#BBftTS(S4, 2 8 3, 



4 7 5 ^w»»is*^it;i 



[0 0 5 7] »fcixfcxK^S«t*:tt^JiRB3*yKS*^*# 

if (ft* 8 2 5 n m, If— AS : 1 / e 2 = 1 1 . 
9 n ) Sr^V \ Hig^ 8 m/ sec ^KgffitH^J 110m 
WKWfflSU »3ftbfc. ft^%lkM3j:in«t^ft«!*S 

^Rof:t:^, 2MB l o ^ <^^^ff^T^ fc 0 «c 

fc* t-AM6^ (1/e 2 ) Cilt^Iiat4 
0 0 0 dpi ^*#ii**P«a^"C 2 0 0 1 p i ^JHjS 

[0 0 5 8] SUfeCT 6 
J¥£ 0. 2 4mmC07^^'>AS^t^Dyy7y^^ 



^4 0 0y ;/>>^<ZV^;* h^-7X^®5rfflt^60^ffiSr 

^litLfcfi ±<*ras»bra;* en ^ffi«b 
fc. afeK Ci] Sri o%7K^fh:-t- h y ^ct o°cr2 
io o»rasafbr^y^^^bfc«aiE7Kr7Ka«, 20% 

HNO3 r^Pftife*, zKifeU 1 2. 7V<D^#TriE 

Sft ^*#ft««at Srffl ^to. 7 %r^®e7K^ffi ttM 

V\ 7K?5fcbT»« [II] SrJBJgcbfco [II] & 

1 o%zkBMfc:-*- v y ^ATK^ffi^r^ffico^/gi^o. 

9 g/m 2 i5l:»iLfc„ 7Ki5fcf£. 2 0%gi 

Stt^r^ft, ist^uf^vy b&ftiit&* 1 8% 

20 jt^tLfcTyU^^^ASii^M^b. 10 0tt2M 

ft*briB*tt¥JSRB3*yii6fe^bfeo r^o^s 

liKMiT2. 3g/m 2 rfeo/c 0 
[0 0 5 9] 



2, 3, 4-FytKn^y^yy*7x/yi: 
-J- 7 h^y ^- 1 , K™ 5 -^yu 

(^.-XtvWIS* : 9 Omo 1 %) 
N— (p — T ^ 7 ^.yU^^-^yU^^ -/U) y $ $ ]} jVT % 

t y 9 9 y 

o-oy/«i3 3o, 239 (a 2 ) ^-mmm<D 

^ i//-^ (y^f£6 0% N t^h^4 0%) - 



: ; 4, 000 ) 

tr* ( h y 



2- (p -y h^rv- y'zn^iyu) -4, 
^ d d y ^/U) - s- hUT V>'^ 

h^f-y >- 1 , V-^jVib^;V9 u ]) K 

t'^ hi!7t: 0 a77>-BOH 

(«±ffft* «*) 
M!E# -^77^ 
*137r y9F-l 77 

i-y b^-i-- 

y fvloi^7K$r h > 

[0 0 6 0] »bnfc#^a«*tt^«RffMK*)Sa5lfl 
*2WirJBftbfcYAG u— ifrllTtb, DP -4 (jgj 

2 5tllfc^T6 0f>raS»S»l,fco ?#feixfe^)KRl 50 



0.45 g 



1.70 g 



0. 007 g 
0.70 g 

0.02 g 

0.01 g 
0. 015 g 

1.02 g 
0. 004 g 



4 g 
9 g 
7 g 



&m<Dffi&x\f - KSrPR- 1 

ofc*g*. W»J*ttUV>f ^*ftffi«F4 5, OOOtSc. 



(14) 



#H¥7-2 8 5 2 7 5 
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26 



* [0 0 6 1 ] 



(72)?g93# fflffl -A 

»w*«JHw«B3nr;M^4ooo#* 



<72)3B9i# tt^ 3AM 



0&MW-7 - 2 8 5 2 7 5 



[3§*T0] 3¥U 2 3 0 (2001. 1. 23) 



[4JtH##] #B8¥ 7-285 2. 75 

[<&HflBl ¥js!c7^1 0J3 3 1 B (1995. 10. 31) 

[^ffl-^SSc] <£Bf!#fF^$S 7-2 8 5 3 

[ttUS«#] #H¥6 - 7 8 8 8 8 

[BK4*fflF&SMft7JK] 

B41N 1/14 

G03F 7/00 502 
IF I 1 

B41N 1/14 

G03F 7/00 502 

imtUB] W-f&l 1^88 2 7 B (1 9 9 9. 8. 2 
7) 

i^mmmi i 

$ ^i^r/i'* y °imt±'&mm<DT/ux y mmvt&m'X 

nUrsfcrj 3 1 Tyua y if»ata j; ».»i»ilg 1 



[#^«3E2] 

[*tIE*tt!rig£] 0 0 0 9 

[0 0 0 9] jg^ijii, $St?»4V^7A'* y 

irj: 9 , «i53-»ttB.o^b/«ci^^-eii*S^J»^ 
ttSrHWWi^&T^-fr-S^KSr^iWbiii^tr^fiK^-frS 



